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• / ■ INTRODUCTION . / . 

The Applied Technology Satellite (ATS) demonstration is a . 
project directed by th.e National Aeronautics Space Administration 
(NASA) to demonstrate the various functions satellites can perform. 
ATS-F/6,'.the final satellite in tRe series, was launched in May, 1974 

(see satellite and launch and ortit sequence illustrations). The 

' ■ ■ 

more than 20 experiments' planned for >TS-f^ included such -varied activities 
as the collection of meteroloqical data, the detection and routing af 
aircraft, and the operation of telecommunications relay systems. 

The Appalachian Educatijon Satellite Project (AESP) was one of 
s'ix educational telecommunications experiments on ATS-6. In order to 
demonstrate educational/functions ATS-6 could perform, many of the 
learning activities /n^the AESP courses were designed to exploit dif- 
ferent capabiliti^!^^ ATS-6 usad^aldne or- in conjunction with another * 
satellite in the' ATS series, ATS^S, launched in 1967. The main uplink 
stations ^ere at Rosm^n, North Carolina, Morrison outside Denver, 
Colorado, and at Goddard S^pace Flight Center in Maryland (see illustra- 
tion of satellites arid earth 'stations) ' ^ - ' 

Identification .of AESP Sites . 

At each of the three points, of th« bla-ck triangles in Figure 1 
is one of the 15 ASSP reception sites.' Often they were 'located at 
Regional Education Service Agency (RESAs). Ten of the sites were 

* 
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» * " * - . ■ • 

receive-only terminals (ROT) that could only^receive taped 
and live televised programs via ATS-6s One. site. in each triangle was^ 
an intensive terminal^^IT) tliat could' transmit and r'ecei«ve two-way radio- 
^via ATS-3, as well as receive television programs via ATS-6, 

Organization t)f A ESP . \ 

As i ndi canted in" Fijiure 2» the technical aspects of the AESP are 
u"ndfer the direction" of NASA and its' subagents. who supplied and controlled 
the satellites. The Federation, of Rocky Mountain States (FRMS) Broad- 
cast, and Engineering Division (B. & E) in Denver, Colorado, coordinated 
contact between NASA and the ground terminals in the Health Education 
Telecommunications Network (HET). AESP Engineering was responsible for 
ordering, installing, and maintaining "the ground eguipment at the fifteen 
Appalachian sites. . 

Scope of Technical Rep&rt 5 . , * 

W / ' '■ 

^ Many of the instructionaVmodes were designed by the Resource 

Coordinating Center (RCC) in Lexington, Kentucky, to exploit the capabilities 

of ATS-6. Cbnseguently, many of , the learning activities depended on sat- 

elMte transmission. This technical report describes the site reception 

eguipment necessary for satellite interface and attempts to answer the ; 

guestion, "How effectively did the AFSP ground" eguipmeiit and technical • 

procedures work?" This report provides information helpful in answering 

the following soecific questions: 

^- • 

• • • What equipment was used to perform the different ^ 

^leariTinq activities? * 

. . ' \ ■ • , 

, • How lonq did it take to set up each system? 
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• How good was reception for each system? 

• How well did the egalpment irveach system work? 
•What types of problems occurred? 

• What are some ways the project cou-ld be made more 
effective from a technical point of view? 
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' ' ■ . ■ , METHOD' 

^ ' nATA CpLLECTION AND ORGAMIZATION ' . 

^ Sources of Information . 

^ ^ ; ^ '* . . ^ ■ , ■ ' - „ . : 4 

- The AESP Evaluation Component gathered information on how, well the 
AESP site eauiprrent operated over a slx-rronth b'ase perigd. This report 
is an attempt to coalesce the opiniowi of people familiar in different 
ways with the site equtprrent: 1) the site coordinators who monftoVed 
the equipment at the local^sites; 2) th^ jtaQnitors of the ec]uipment at 
the Resource Coordinating Center; 3), the. engineering technicians re- 
sponsible for installing and maintairjing the equipment; and 4) the 
student users"*>of the equipment. 



Orqanifzation of Data ^ 

This report consists of five miniaturg reports 'on the effectiveness 
of -the technical aspects of the AESP activities affected, by satellite 
transmission 

1) Televised Programs: the effectiveness of the site equipment 
used to receive taped and live, televised programs delivered 
via ATS-6; - 

2) Four-Channel Audio Review: the'effectiveness of the four- ^ 
chapnel audio site equipment used to receive the four- 

. ^ channel instruction delivered via AJS-6; 

3) . F<)Ur-Channel, Data Collection: the effectiveness of the site 

* e,valuation equipment triggered by satellite to electronically 

■poll and code student responses to audio review questions; 
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^ U) VHF-Teletype Relay System: the effecjtiveness of the VHF 
and teletype systems as a means of relaying ^ via ATS-3, 
administrative and instructional information. 
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' . ^ RFSIJLT^ ^ : 

. - * ' -AESP DEMONSTRATIONS 

Jelevised Programs 

CTse of Televised Programs e . • ^ • > 

In 1974' the "AppaT^hi an, .Education^ Satellite Project produced , 
pretaped and/or l^ve television series for three courses* For u^^e 
during the summer of 1974, 12 satellite-delivered, half -hour'> pret^■ed'*' j\ 
television programs and 4 three-quarter-hour, live, interactive 'Seminars ' 
■Vere" developed for both the diagnostic arvd pVescripjive reading iristr^uc- 
tion (DPRI) course for K-3 teachers and the career educatidn course for 
elempntary teachers (CEF). For use during the" fal 1* of l'974, IP hour- 
lona, live, interactive seminars were xievelolSed for the career education 
course for secondarv teachers fCES). These programs differed from 
gr^Kluate-Jevel class #respntatioris on a unive»^sity campus in that -they " 
consisted largely of documentary film showing interviews with content 
experts, and tekhers and actual classroom applications of instructional 
procedures^ ^ , ^ , 

Identification of Del ivery'^Route « 

To televise programs vil ||ie ATS-6 satellite, it was necessary to 
devise a means whereby the tele'Snsfon .signals could be delivered to the 
classroom sites from the RCC broadcast studio a<> the University of 
Kentucky in Lexington, Kentucky, ^s depicted in Figure 3, the television 
signals were transmitted from the studio over telephone lines to the access 
station in Rosman, North CaroMna.- From the access station the signals 
were up! inked. to ATS-6 for relay to parabolic antenna systems at the sites. 
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Itletitifi cation of Television Reception Equipment " . 

At each of the 15 sites, the telev'Hion reception .s.Vs tern con-'- 

si'sted of an outdoor, 1*0-foot-in-diamete)f parabolic antenna positioned 

■ • . . ^ . . • . . -^^ 

on ^n adjustable mount. In the^ picture of the reception equipment 

at the intensive site in Cumberland, Maryland, the paraboliQ antenna . . 

is the disk-shaped receiver. Mounted on the back of the parabolic 

antenna was a preamplifier that amplified the signal.. The preamplifier 

was connected to the indoor receiver by a TOO-f-oot coaxial cable. The 

solid State, 2.5 GHz H.P. (Hewlett-Packard) receiver converted the 

'signals to a video ^Daseband. In ti^e picture of %\\^ class at the 

Fredonia, New York site, the H.P.* receiver is the^^^al ler bex resting 

on the shelf' above the television. Under the television. is the video 

cassette player for recording programs, and through the window it is 

possible to discern the fence enclosing** the antenna. • . 

. - - ■ ^ 

^Installation of Television Reception Equipment 

The two time lines in Figure 4 identify pertinent installation 

dates for the television reception equipment .at the sites and for tPTe 

1 and! ine between the RCC and the upl ink' af Rosman. The fact that 

4 

there. were no crisscrosV sections in- Figure 4 indicates that the tele- 
vision receotion system was installed^ at all- sites before the first 
course began. 

Site Coordinator Ratings of Television Reception 

In figures 5 and P are the site coordinator ratings of the 
quality of the television picture and s.opnd for eacb^session in the 
three courses, ^s indicated by the solid line in Figure 5 there was, 
averaged across sites, no more than barely perceptible distortion in 
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the television picture. The closer to^5 the rating, the less dis- 

tortion was perceived. As shown By the broken line in Figure 5, 

what distortion there was was only slightly annoying. The closer 

to 5 the rating, the less objectionable the raters felt the distor- • . , 

tion was. The fact that the broken line is usually higher rather 

than lower than the solid Itn.e indicates that site coordinators felt 

-the distortion observed did not; impair i^eception, since they tended 

to distinguish more distortion than thfey felt annoyance. 

• ^Similarly, 'the^height of the solid linie inVigure 6 indicates. 

that, averaged across s°ites , the television pound was. usually nearer 

to being raadable with no difficulty (3"on.a^3-point scale) than 

»«eadable with sone difficulty (2 or less on the 3-point scale)'. The 

broken- line sho^vs that the^strenqth of the audio signal was usually . 

closer -to good (3) than fair (2) . Signal strength tended to be rated 

< ■ 
slightly higher than readability. • 

■ No ratings for the quality of the' reception^are given for the. 
two times there were system-wide breakdowns. \ The first time, July 18, 
trouble at, the Rosman uplink to ATS-6 resulted'in a failure to deliver 
on the scheduled day televised nrogratns 3, 4 a'nd seminar I in the 
rea'ding course. The Second time, September 3^ 1974, trouble in the 
landline to Rosman resulted in the los's of the audio portion of tele- 
vised seminar I in the fall career education course. ^ 
To be categorized as a go-situation, the'televised picture had 
to be r^ted 3 or h"^ her on the dimensions of perc^tabi 1 ity of distor- 
tion and 4 or higher on annoyance attributed to the distortion; the 
television sound ha^i to be rated. 2 or higher on the dimensions of reada 
bility and signal strength. As shown in Figures 7 and 8, as many as 
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96.5% of the sites had an acceptable television picture fo^ the 24 
pretaped and 24 live televised programs broadcast in 1§74, and as 
many as 95.3°^ had acceptable television, sound. 

Student Ratings cf Television Reception 

In Tables 1 and ^are the mean user ratings for s'everal tech- 
nical aspects of the television programs broadcast in the summer of 
1974. ^n aster is4< beside any mean indicates that the participants ^ 
rated that pVogram si^nif'icantTy better or worse than the overall 
mean for all pretaped or live programs on that particular character- 
istic. The procrams are ranked from those receiving the highest to 
the lowest rating on each characteristic. • 

■ - ' JS 

,.'.11 . " . ■ 

Frequency and Cause of Malfunctiohs - , . 

During the first six-month period when a total of- 34 hours of 
televised programs was scheduled for transmission over ATS-6, 13 mal- 
functions in site television recpption equipment were reported to AESP 
Engi.neering. Table 3 lists the cause and date of each malfunciion at ^ 
each site; the total nurriber of times, across all sites, each type of 
malfunction occurred; and the television jDrograms missed due Yo the 
malfunction. Sometimes a malfunction occurred and no television 

, programs were missed, either because the malfunction did not make, 
.reception impossible or because repairs were made before the program 

■ began. Out of 720 program transmissions (48 programs times 15 sites), 
18 programs (2.5%) were not received because. site equipment malfunctioned. 

television Malfunctions'/Equipment ' \ 

One index to equipment reliability is the proportion of the 
total number of malfunctions in the television. reception equipment ' 
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, ■ W ■ TABLE 3 

, ■ CAUSES OF MALFUNCTIONS IN SITE TELEVlTl^JN RfCEPJION EQUIPMENT 



Causes 

•' — ' • y 


Site 


Y- — \- — - 

Date \ 


Total 
Malfunctions/ 
Cause * 


TV 

Programs 

Ml c c o rl 


Defective Preampli/ier 


23 


9/11 to 9/17 


4 

1 • 




Broken Coaxial Cable Assembly 

V 


13 


7/10 to 7/11 


~ 3 . 


' Dpil 1 & 2 


c 


1 J 


till ¥r\ Q / 1 0 

y/ / ,to y/ 1 y 




CES III 

. w L. O A 1 A ^ 
* 


) 


13 


10/1 to 10/8 


r 


CES VI & VII 


Eilown Fuse in H.P. Receiver 


41 


■ 7/23 




CES VII, 


Blown Transistor in H.P. 
Receiver 


53 


1 U/ 1 b to 1 U/ Ic5 


1 


UuO V 1 1 


\Broken Signal Strength Meter 
^ irj, H.P. Receiver 


13 
. 53 


7/16 to 8/5 
10/29, 


0 




Open Audio Cable Between TV 
gnd H.P. Receiver 


11 


10/15 to 10/22 


■ 1 


i 

CES VII . 


Defective JNC Connector 
to Video 


21 
23 


n/26 to 11/27 

to 7 ni . 


2 


CES XIII 
DPRI 1 & 2 
CEE 1, 2, 3. 
4, 5, I 


Broken Remote Meter Cable 


53 . 


7/30 


1 




' Short in Encoder-Decoder 


13 


10/8 


1 


•CES VI v 


TOTALS ' 


13 


V 18 ■ 



<3 



. HP 
RECEIVER METER 



HP 

RECEIVER 



VIDEO CABLE 
AND CONNECTORS 



COAXIAL CABLE AND 
CONNECTORS, ■ 




-REMOTE METER CABLE 



AUDJO CABLE AND 
CONNECTORS 



PREAMPLIFIER 



CLASSROOM 
ENCODER- 
DECODER 



FIG. 9: PROPORTION OF- MALFUNCTIONS IN TELEVISION RECEPTION SYSTEM BY EQUIPM^JT 
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attributable to specific pieces of equipment in the system. This' 

4 

proportion is found by dividing the breakdown fy^equency of each piece 
of equipment in the system by the total number of malfunctions in th« 
system. As indicated in Figure 9, the cables anci connectors caused 
over half the problems. It should be^ pointed out that the H.P. receiver 
was not inoperative when the monitoring device on l^e receiver for^ - 
measuring signal strength malfunctioned and that most H.P. Veceiver 
malfunctions simply involved blown fuses. Therefore, -the weakest link 
in the system appears to be the cables and connectors' that tended to • 
break if repeatedly moved. • ' 



> ■ \ 



Severity of Disruption to the Educational Process ^ ■ ^ - - 

^ased on the malfunctions reported tol AESP Engineering, equipment 
failures in the television site reception system resulted in the loss 
of approximately 2.8% of the televised programs. This proportion was 

• found by dividing the sum of progr5iiu4:ime lost at ijidi vidua 1 sites • 
(14.25) by the product of the number of hours of programs transmitted 
times the- number of sites (15 x 34). The higher proportion of times the 

\ site coordinators reported no-go situations for television, 4-5%, isdue 
to the fact that these percentages included television set malfunctions 
and system-wide de.l1 very fail ifres, in addition to malfunctions in reception 
equipment at sites. ^ 

Procedures for Television Program Make-ups — ) ' . ^ - 

If, fflr some reason, transmission was intert^upted between the 
point of origination at the RCC in Lexington and tlie uplink in Rosman, 
B & E'could transmits the programs to ATS-6 through the Morrison uplink 

station just outside Denver. However, since B & E did not receive 

» > 



back-up. tapes /or neading programs 3 and 4 prior to the broadcast 
date, they were unable to broadcast the summer reading programs 
when the first system-wide failure occurred. , Instead, reading programs 
3 and 4 were broadcast the following week along with the other program 
scheduled for thit day (July 25), and seminar I was deleted. ' In the 
second system-wide failure involving a live career education seminar 
(September 3), th^ content that mi to have been covered was simply ^v^. 
presented in subsequent seminars. \ 

. ■ ■ _ \ - ' 

Retommendations Based on Television Reception System Data 

The following recommendations for Improving the television 
reception system are based on an analysis of the data collected from 
the 15 AESP sites over a six-month period: 

f) Mount the receiver directly on the receiving antenna 
so that the coaxial cable, responsible for the most 

malfunctions, could be replaced with a Jess expensive, 

less complicated, and lighter video cable that would 
place less strain on the connector. ^ 

2) Install the equipirent permanently in one place to 
reduce-the number of breaks in the connections due 
to movement of the equipment, 

3) Provide landtines, with aiitomatic^evices for switching 
the transmission .to back-up lines should the original 
line malfunction, 

4) Orient the antenna sa that a natural or*, man-made 
obstacle is between the antenna and any competing 
transmission operating on the same frequency. 

(T ■ . , , 



5) "TeriodicaTly practice' back-up transmi *Mon procedures 
to make sure an immediate sub'stitut-fbh' of the televised 
program could be made if if^ere necessary. 



..f 



, Four-Channel Audio Review 

Use of Au^dio . Review ^ " 

To -demonstrate one educational function that could make use 
of the four-channel audio capacity of ATS-6, 24 fifteen-minute audio 
reviews were developed and scheduled 1;or broadcast in the summer of . 
1974, Each review consisted of four questionsTovering the content 
of the immediately preceding pretaped television program. As shown 
in the picture, over headphones the student first heard each question 
and four alternative answers and then^ selected the response he 
felt was most appropriate by depressing one of four buttons on his 
response pad. This keyedXim into the audio channel on which an ex- 
planation appropriate to his response was given. In the pictTre^ 
Werner Von Braun, Vice President of Engineering and Development at 
Fairchild Industries, is shown' taking part in the audio review at 
the Cumberland, May^and site, ' 

. .Identification of the Audio Review Reception Equipment . 

The four-channel audio system is an extensian of the television 
reception system: th6 four audio dhannels were transmitted" as sub-;^ 
carriers above the video spectrum. Consequently, the parabolic antenna 
preamplifier and H.P. receiver were used both for audio-video and four- 
channel audio reception. However, just as the television set is a'* 
unique part of the audio-videoVreception system, so th^classropm 
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• distribution cable and the individual response pads and headphones 
that allowed "the participants to select and hear one of the four audio 
channels are unique parts of the audio review system. Shown, in Figure 
10 is the relationship between the differenxv.parts in the system: at 
each site 20 individual headsets and response pads were connected to ^ 
a classroom distribution cable that ran between the rows of desks in 
the classroom to the H. P. receiver that separated the audio signals 
received by the outdoor parabolic, antd^a. 

Installation of Four-Channel Audio Review Equipment 

As indicated in Figure 11, the fouf-channel audio re v^'ew -equipment" 
was operational at all 15 sites by , July 27, 1974. The summer courses 
were then more , than half over. Inadequate quality control by the manu- 
facturer was one of the reason^for the delay. For instance, some of 
the. input sockets from the response Ocftfs had to be remanufactuf-ed because 
they were so misshaped that not all the students could plug into the 
junction connector. There were no audio__reviews in ,the fall course, 

sinpe it consisted of live, interactive semihars- rather than pretaped 
« 

television programs. ' . ' » ' 

Quality of Four-Channel Reception 

There was not enough information at the time of this report to 
make reasonable conclusions about how clear and strong audio reception 
could be or how well the channel-selection mechanism might work. What 
can be said is that, due to improperly designed equipment, the voice 
quality was initially impaired by seyere crosstalk from other channels, 
static, and weak signal strength. AESP EngineerlHa^ eliminated most of 
the crosstalk between the channels, -caused by the incompatible design 
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FIG. 10: FOIJJ^-CHANNEL AUDIO RFVIEW EQUIPMENT «T CLASSROOM SITES , 

erJc - 



of. the H /p. receiver and the classroom disbritution-ampTifier , by 

I ■ 

removing the individual grojund on the classroom distribution- 
amplifier and replacing it wi€h a common ground. 

Recommendations Ijflsed on Four-Channel Audio Review Data 

No conclusions about the basic soundness and reliability of 
the four-channel equipment can be made at this time, since little 
(jfata were collected and what was connected was probably biased by 
the hostility of many site coordinators and students toward the system 
by the, time it did become operational. Many of the students continued 
to receive printed copies of all or part, of the review^^ft€i<t.he system 
was installed, since it was initially hard to understand wh'S't was said 
on the revie'w. Consequently, the effectiveness of the audio format • 
alone was never demonstrated, sintre students both heard and read the 
programs. " . ' 

Four-Channel Data Collection and Analysis 
A variation on the instructional use of iiie multi-channel 
capacity of ATS-6 for audio review is the addTtTon of prerecorded 
signals on the ta'pes for the polling of student selections. Upon recognition 
of a command tone accompanying each audio review question delivered 
via ATS-6, the classroom encoder-decoder initiated a polling sequence . 
of the student positions. In the picture of the students watching 
tele\risioTi, .the encoder-decoder is, the larger box under the H.P.. 
receiver; on the shelf above the television. The data obtained were 
coded by the classroom encoder-decoder by means of an audio tone that 
shifted frequencies in accordance with the information received. The 
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data were then stored on cassette tapes in an adjoining tape recorder. 
The tapes were sent to the RCC where the data were translated by a . 
piaster decoder. . 

The Appalachian Education Satellite Project's Evaluation Component 

% • ■■ . ■ 

requested this add-on' to the four-channel audio review sy-stem to obtaip 
accurate response frequencies in a system where correct answers were 
revealed to the students and also to try out what could be a useful 
system for formative evaluation. For instance, preliminary versions of 
taped programs could be piloted on sample audiences scattered throughout 
the region whose needs the programs were to meet. The audiences could 
be asked at selected points any dichotomous question, Sjjch as, "Do you 
understand what he has just talked about." or "Are you interested in 
what he is discuss,ing?" In this way, portions of programs unclear or 
uninteresting to the target audience could be identified and reworked 
before they were fixed in final form. 

Installation of Four-Channel Evaluation Equipment 

For economic reasons only seven sites were provided with the 
additional evaluative four-channel audio equipment. As indicated in, 
Figure 11, the four-channel audio evaluation equipment had not been 
made fully operational as of January, 1975. The classroom encoders for 
the electronic collection of four-channel audio respon.ses had to be 
shipped to the sites before they were tested because the master decoder 
required to translate what was recorded on the encoders had not been \ 
constructed. When all the data equipment was installed and tapes were , 
received at the RCC, difficulties were encountered in decoding the stapes 
It was discovered that the prolilem lay . in the way. the data was recorded. 
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Initially, there was one synchronization bit and a whole chain 
of data. When the flutter of the tape recorder caused a data bit to 
drop out, synchronization was lost and subsequent data could not be 
recovered. It then became necessary to redesign the information encoding 
process. The classroom encoder-decoder was. modified so that a synchronized 
word was associated with each data word. This way whe.n -tJiere was flutter 
in the tape and the data bit Ws lost,, the machine would synchronize 
Itself on the next data hit. 

Design Problems • 

Although the four-channel audio evaluatign system was not opera- 
tional during the summer courses, it is possible to identify some of the 
design problems that occurred. The main problem with the system was poor j 
quality control. For instance, one of the things initially wrong was that 
the connections in the classroom encoders and the master decoder ,wer*e 
poorly soldered. For this reason, any movement of the machines caused 
eno.ugh vibration to make data being coded or decoded uninterpretable. j 
More^distortion occurred when the data were recorded on tapes due to the 
magnification of the inherent flutter in the cassettj^'recorder. 

Recommendations Based on the Data * 

Based on 'the exoerienVe of working with the equipment and the 
manufacturer to make the systerfl operational, there seem to be several " . 
v/ays^ the system coifld be altered to ip^prove its potential reliability: 

1) Add a device that allo\)fs the students to, type in 
■ . ■'^ ' - " ' - ' 

y / their student numbers, so that it is no longer 
♦ . . * " . 

necessary for students ^t.o use response pads matched 

^ ^ to their student^ numbers if monitoring of individual 

response patterns is important. 



2) Consider the advantages of a mechanical rather than 
electrical* means for collecting, delivering and 
/ displaying the data: firstfif a means was devised 

whereby students dould punch their answers on paper 
tape as they selected them, the data could be trans- 
mitted immediately over ATS-3 using an already 
functioning teletype delivery system; secondly, 
hard copy of the data would be automatically made, 
so the prq9^ss of tran'scribinn information off the 
decoder would rrot be necessary; thirdly, it would * 

be less expensive to use teletype equipment already 
at'^ll the sites rather than supply more than half 
of the sites who do not >yet have encoders with the 
equipment. / 

VHF-Teletype Relay System 

Uses of the VHF-Teletvpe Relay- System 

The AESP sought to demonstrate two educational uses of the 
capacity of ATS-3 to deliver voice and taped data: as an admi|/istra- 
tive device ^or^connecfing those- producing, managing, evaluating andr 
.implementing centrally produced course^ and as an instructional mearls 
^whereby live, televised ^seminars could 'be i/iteractive. 

The need for reliable and economical lines of communication 
between course producers and users arise? out of -the basic economic 
advantage of centrally produced courses— that content experts do not 
have to be at sites. Since those adminilitering courses are rarely 
content experts, professional evaluators ,Vor technicians, the site 
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coordinators .^en need to talk with someone who "knows" what to do-- 
if the course. is to run smoothly. 

The VHF-teletype system was also used to approximate on liv^ 
television programs the personalized atmosphere of^ the traditional 
classroom, by making it possible for student^=to ask their teachers, 
and other experts questions. The moderator directed the questions 
comtng in from the sites to members of the panel, which was made.:Up 
of visiting content experts and teachers. 

Relay Procedure 

■ '. I 

- ^ A relay system was set up hetween sites with landline and 
sajfel^i^^[Iivejry cci^oabilities. Five of the 15 sites, the intensive 
sites, \)fe^\iequipped to transmit and receive radio signals via ATS-3.^ 
As depicted in Figure 12, voice and data mode communications were 
relayed from the five main sites to the broadcast studio via ATS-3. 
Questions and information requests from the 10 remaining ancillary 
sites were sent by landljne teletype to the^five main sites for relay 
over ATS-3* ' ^ 

Identification o'f VHF-Teletype Equipment ^ 

The aluii^num, cordscrew-sjiaped, , polarize^ antenna, depicted in 
the picture of the Cumberland,^ Ma rjcland, outdoor reception equipment • 
served as the cormion antenna for the traQsmission and reception of 
radio signals via ATS-S. Mounted or^ this. "helical"\antenna in a 

weather-proof enclosure wais a transistorized, preamplifier-duplexer 

■ ■ 

thfit arrplified the received signal- Voice or taped data could be trans- 
mitted via sateTlite. by means of the VHF console and teletype machine 
seen in the pi/:ture showing the Huntsville, Alabama, site coordinator 
calling in. The teletype machines at the intensive site had an 
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additional switch for the^ selection of landlirte or satellite delivery. 
The landline teletype system consisted of a conventional teletype • 
machine and a data, access arrangement. 
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Installation of VHF-Teletype Equipment 

As shown in Figure 13^ it was not until July 18, two week5 after 
the summer courses started, that the five main sites had reliable VHF 
voice capability. It was August 7rWhen the summer courses \o^re more 
than half over, before all the main site's had VHF data (tape) capability. 
All 15 sites had operational landline teletype systems before the 
summer courses started (June 21), The main sites had operational" tele- 
coi:)ier systems as early as April 1. , 

RCC Operator Ratings of Quality of Voice Reception , 

• During the summer and fall courses, the RCC called the main sites 
almost every weekday and usual ly twice on seminar days, excluding the 
two -week break between the courses. The RCC operator rated the quality 
of the VHF transmissions from the five main sites acceptable 88.1, percent 
of the time. In Figure 14 are the ratings given each program day. 'For 

r . ' - u ■ 

a voice transmission to be acceptable it had to be at least readable with 

fair signal strength. The sites differed in the percent of time. their 

signals were rated acceptable:- ^^.1% for^ite 11; 89.& for site 21; 

89°^ ^r site 31; 87.9% ^or site 41; and 83?^ for site%>- 

V * ' ' ' 

Site Coordinator R/tings of the Quality of VHF Voice Reception 



Site coordinators reported the quality of VHF voice transmission . 
acc^^table 95 percent of 'the time (91% at site 11; 97% at site 21; 
96% at site 31; 96% at site 41 ; and 90% at site 51). However, the quality 
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of the reception in Lexington was substantially poorer than a^t the 

sites, being acceptable only 88.1 percent of the time. "This was due 

to interference from p&^4€« radios tha* made it necessary to relocate 

in November, 1974, the helical antenna between two buildings that 

* ■ 

acted as shields. "Differences in the reported quality of reception 
at the individual sites may^be due to differences in rater perceptions, 
different interpretations of the rating guidelines, varying approxi- 
mations of proper antenna alignment, and/or different functTbnirig ^ 
levels of the site equipment. Various^factors , singularly and in com-' 
cbination, could make a VHF transmission unacceptable: competing trans- 
mi tters,, antenna misalignment, loss of power iri. the transmitter, 
interference from experimenters using ATS-1 when atmospheric cpnditiofis 
caused multiple-path reflection of the signals, and degradation of the 
satellite signal due to heavy ionization in the atmosphere. 

^ ■ \ . ■ ■ ■ 

Frequency and Cause of VHF-Teletype Malfunctions at Intensive Sites/ 

Del i very Method '1 

4 

. O At tjae intensive sites— the five main sites and the broadcast 
studio--there were 26 malfunctions in the communications^'^ystem. As 
indicated in Table 4, seven of these malfunctions occurred^'n the 
equipment nfcessary for satellite. delivery of voice and taped data; 
. 12*were in^the teletype terminal necessary for landline or satellite ^ 
delivery of data and severf1!7ere in the equipment necessary for landline 
delivery of voice and data. 
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Malfunctions in VHF-Teletype Systems at Intensive Sites/Equipment 

and Mode ' 41^ ■ 

- . ' ■ •' 

Identified in Figure 15 are the proportions of the malfunctions 

iVthe system attributable to different pieces of equipment. All .seven 

maffunctions associated with satellite delivery affected the capaljility ' 

» • . 

to transmit in the data mode, while only th/ee. of these malfunctions 
also affected the capability -to transmit in the voice mode '(the receiver 
and the coaxial cable). All malfunctions associated with landline 
delivery affected the abilitioto transmit in'the data mode. Malfunctions 
in the. teletype machine, used for the reception and delivery of data. 



regardless of whether it was transmitted by satellite or landline, 
accounted for nearly half of' the rhalf unctions, while the other half of ^ 
the malfunctions is^aOmost evenly' divided between equipment associated 
with satellite a^nd with landline delivery. 

I . ■ 

Frequency and Cause of Teletype Ma^^nctions at the Ancil lary Sites 

The'ancinary or receive-only sites were equipped to deliver and 
receive voice apd dat^frka landline. The causes, locations and dates of^ 
the 16. ma^nctions that occurred at the ancillary sites are identified 
in Table 5. 

Mgtlfunctions in Teletype Systems at Arteillary Sites/Equipment agd^Mode 

Identtvfied t" Figure 16 are ^(le proportion of th^ 16 menfunctions 

■ - ■ ■ ■ 

in the landltffe^teletype system attributable to different nieces of 

equipment. Nearly two-thirds of the malfunctions (10) occurred in 

equ'lpment" necessary for data transmissions only, and only qne of the > 

remaini/g mallunctions occurred in equipment that affected only the 

voice mode. 
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vJCEY: .equipment affecting voice capability 



ERIC 



FIG 15: PROPORTION OF MALFUNCTIONS IN IHl VHF-TELETYPE EQUIPMENT 
AT INTENSIVE SITES 
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' TABLE 5 " ' ■ 

CAUSES OF MALFUNCjiONS IN THE LANDLINE TELEjfpE SYSTEM 
^AT THE ANCILLARY SITES • ' 



. ' \ . 

Causes 


Site 


Dates' . 


Seminars Missfed 


Broken Mechanical Aspects of Teletype 
Machijie 


43 V 


^ 9/4 to 9/5 

Ek 




. . / ^ . 
Blown Fuse, in Teletype^ Machine 

■■> • 


52 


\ 

7>1 Q to 7/23 
7/23 to 7/24 






53 


9/30 to 10/2 ' 


CESV/ ' 


Rrnl^pn Tplpnhonp Cables 

— )■ 


22 


. Tf/27 \ 




Biroken D-A-Ar (Data Access 
Arrangement) ^ . I 

■ ■ t ' 


22 
22 
33 


— m . '' 

, 9/10 to 9/n 

O 1/6 to 11/13 
. 9/l1 to 9/16 
■; 6/26 to 7/9 






52'. 
52 

53 - 


'*'7/2B to 8/9 

^7/9 to 7/19 / 
7/25 to 8/1 7 


DPRI, II, ,111, 

CEE II f 
CEE I • 
DPRI 11 


Malfunctioning Data Set 


32 


6/25 to 6/26 




' . ■ A ■ ■ . 


32 


7/1 to 7/2 


0 
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7/9. to 7/16 


CEE I 


Inoperative Voice Option 


42 _ 


8/9 to 8/10 

\ 
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Severity of Malfunctions'' in Communications System 

'The VHF,and teletype malfunctions disrupted, communications to 
var/inV degrees, depena,ing upon whether the system was inoperative or 
merely impaired, whethe.| one or^ both of the twg optional delivery modes 
at the main sites was tlffeerative, and whether the criterion for 
judqina the severity. 'of the malfunction was the number of days before 
the malfunction was repaired, ^r the number of seminars during which 
the system was inoperative. . > 

As indicated by the starred dates in -Table 4, at the six 
intensive sites 10 out of the 26 malfunctions disabled both landline 
and satellite delivery of data. However, all of the 26 malfunctions . 
at the intensive sites rendered only one of the delivery modes inopera- 
tive at any one time. Therefore, the main sites were never without 
either VHF/landline voice or data options. At the ancillary sites 
there were 16 failures in the landline delivery system that made either 
data or voice transmission impossible, as indicated in Table 5. While 
more failures occurred at' the main sites that used the communications 
system more, the main sites were to;tall3{ without means of communication 
less often than the ancillary sites., ^ 

■ I ■ 

Effectiveness of VHF as an Administrative Device 

If the function of the VHF system is to facilitate communications 
between the Resource Coordinating Center and the sites, one index to the 
effectiveness of the system is the number of attempted contacts with the 
main sites that were successful. The columns in Figure 17 show the pro- 
portions of the VHF transmissions for -each main site that were readable, 
not readable, and not answered. , • 




acceptable functioning level 



* * < ... 

FIG. 17: PELIARILITY OF THE VHF SYSTEM AS A COMMUNICATIONS LINK 



Effectiveness of VHF-Teletvpe Relay > 

. From an 'instructional rather than an administrative point of. 
view, the primary value of the communications relay system between 
the antillary and main sites and the broadcast studio was the trans- 
mission of seminar-questions via satellite. Iftnother index to the . 
reliability of the communications system, then, is the percent of times 
transm.ission was possible during seminars. Since there v/ere 23 seminars 
broadcast and five relay networks, there was a total" of 115 possible 
seminar-question relays between the ancillary sites and the main sites 
(landline) and the main site and. the broadcast studio (satellite). 
-Nine of those relays or 7. 8°// were disrupted by one or more of the three 
classroom sites experiencing malfunctions in the landline or satellite 
delivery equipment. Three times during seminars the broadcast studio 
was unable to receive or transmit via satellite or landline in the voice 
or data mode (3/23 = 13.04%). 



Recorrnendations Based on VHF-TeTetype Data 



1) Install a twin element gas-filled 'protector, similar 
to the circuit protectors in the telephone system, 
to reduce the frequency of shorts in the Data Access 
Arrangement due to voltage transcients. 



2) 



Provide an acoustic sound hood to reduce the noise 



of the teletype if it must be located ifi the classroom. 




3) 



Install a telephone company suppTjjed loop to the 
teletype machine that would make it possible for 
'messages to be left when the machine was unattended. 
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'conclusions 

SuBimary of Information on Equipment Operation 

The television reception systems at the 15 classroom sites 
and the landline from the broadcast studio, to the a<:cess 
station were installed before the first televised program. 

There was, averaged across sites, little perceptable 
distortion in either the television picture or the sound. 

There were 13 malfunctions in the site television reception 
equipment in five-and-a-half months of use during wMch 48 

televised programs were transmitted for a total of 34 jhours 

? . ) 

Less than 3 percent of the televised programs were not 
received by individual sitewlue to malfunctions in site 
reception equipment. 

On two out of 31 transffiission days, malfunctions in the 
delivery system caused system-wide failures. 

■ ' ( ■ 

The summer courses were more than half over before the 
four-channel instructional equipment was installed, and 
the four-channel evaluation equipment was still not 
operational when the fall course ended. 



At an 15 sites the lahdline teletype was installed^ before 
the ^S^*t cou>*ses began, b\ the main sites did not have 
the additional capability to deliver by satellite until 
several weeks after the courses started. 



VKF voice recept'lon met defined standards between 
and 96% of the t1nf>e, dependl'ng upon whether the ratings 
were made by the RCC operator or the site coordinators. 

'■• - . • . ■ - ' ^ 

•Whether delivered by satellite or landline, the voice 
mode was more reliable than the data mode, since equipment 
specific to the data mode broke ^own more than six times 
as often as equipment peculiar to the voice mode. 

At the five main sites, equipment necessary for the 
dellveryvia satellite of voice and data was inoperative 
19 times; and equipment necessary for the delivery via 
landline of voice- and data was Inoperative 19 times. 

During 23 seminar broadcasts, approximately 8 percent 
of the sernlnar question relays were hindered by mal- 
functions that rendered one or both delivery modes. 
Inoperative. 




Recommendations 



As the different systems were discussed, suggestions on ways 
to improve^e efficiency of the equipment^in the system were made. 
The following additional observations on AESP technical procedures are 
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54 . . 

based on .the experience of more than two years'^f project operation: 

Brsfc, 1) Instead of a precourse training course at some 

^ ■ central location, a slide series would probably 
*^ be a more efficient and less expensive means of' 
training site coordinators in the skills necessary 
i;^for efficient operation of the technical and . 
evaluative aspects ^ the project. 

2) . A central corrmunications offiter at the RCC might 
better coordinate the activities of the hardware 
and software sections of the project tharji is now 
possible, with the separation of these functions 
into discrete, autonomous units, 

' 3) For new equipment, endliqh start-up time should 
always be provided to make possible the testing 
of the equipment pn\r to its actual use. 



y 



A) In ord^ to shorten the time a^system is inoperative 
due to the malfunctioning of a part, AESP Engineering 
should be provided with sufficient back-up components 
to lend to sites while repairs are being made,| 

5) Sinc^it is likely that the same types of equipment 
malfunctions will occur again and again, standardized, 
pictorial instructions for remedying different types 
of problems should>be developed for site coordinators. 
These instructions could pe inclu^fea in a manual that 
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•the engineer could refer the site coordinator 
to, once the problem had been identified. 

Since it takes time to test equipment and "work the bugs out," 
the first few months should be treated as a start-up period. For this 
reason, data from the second half-year of use would better indicate, 
how the equipment might be expected to perform over an "extended period. 
However, from data based on six or less months of operation, the pre- 
liminary conclusions in this report have been made in the hope fh^at 
they will be helpful to those making decisions about ways to improvers., 
the technical aspects of the -Appalachian Education^ Satel^tp Project 
and similar projects. Included in Technical Report' 12 is summary 
information on the reliability of the equipment and technical procedures 
used during the spring reading course (1975). - ^ 
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